Stimulation of articular cartilage repair in established arthritis by local administration of transforming growth factor-beta into murine knee joints.
A severe consequence of rheumatoid arthritis is depletion of proteoglycans (PGs) from articular cartilage leading to functional impairment of this tissue. We investigated whether local administration of anabolic factors (transforming growth factors-beta1 and -beta2 [TGF-beta1 and -beta2, respectively] and bone morphogenetic protein-2 (BMP-2) into joints could stimulate cartilage repair during arthritis. A unilateral arthritis was induced in mice by intra-articular injection of zymosan. Starting on Day 4 after the induction of arthritis, three injections of TGF-beta1 (200 ng) were given (Days 4, 6, and 8). On Day 11, articular cartilage PG synthesis was measured by 35S-sulfate incorporation, and histologic knee joint sections were prepared, which were used to analyze cartilage PG content by quantification of safranin O staining. Additionally, histologic sections were used to analyze inflammation and chondrophyte-formation. Local administration of TGF-beta1 did not modify inflammation but clearly stimulated PG synthesis and restored PG content of depleted cartilage. TGF-beta2 appeared to be as potent as TGF-beta1 in the stimulation of cartilage repair, and both TGF-beta isoforms also stimulated the formation of chondrophytes in this rodent model. In contrast to TGF-beta, three intra-articular injections with 200 ng BMP-2 did not stimulate the repair process. In summary, this study demonstrates for the first time that local administration of TGF-beta into arthritic joints stimulates the replenishment of PGs in depleted cartilage.